Modulation of apoptosis, proliferation, and p27 expression in a porcine coronary angioplasty model.
Smooth muscle cell (SMC) proliferation is a prominent feature of intimal hyperplasia after percutaneous coronary interventions. p27 is a critical regulator of cell proliferation. Our aims were to analyze the time course of p27 expression, Ki67 proliferative index, and apoptosis after angioplasty in the porcine coronary artery. We also investigated the effects of rapamycin--an antiproliferative drug--on these events. The expression of p27 and Ki67, and apoptosis were determined in porcine coronary arteries harvested at timed intervals from 1 h to 28 days after angioplasty. A gradual increase in p27 expression was observed from 7 to 28 days. Ki67 expression peaked by 7-14 days after angioplasty. By 21-28 days, Ki67 expression decreased, while p27 reached maximal levels. An early apoptotic response was found by 6 h, followed by a gradual return to baseline. Rapamycin induced a reduction in Ki67 proliferative index (2 +/- 0.5%) and an increase in apoptosis (7 +/- 1%) versus untreated animals at the 28-day time point (5 +/- 1 and 1 +/- 0.5%, respectively; P < 0.05). In summary, coronary angioplasty induced a rapid apoptotic response, followed by a progressive increase in proliferation. Later on, as p27 expression increased in the vessel wall, cell proliferation decreased. Modulation of cell cycle progression may be a useful therapeutic approach in the treatment of intimal hyperplasia after angioplasty.